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(54) ANODE MATERIAL FOR LITHIUM SECONDARY BATTERY AND MANUFACTURE 
THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a material which is suitable for an anode material for a 
lithium secondary battery, has high discharge capacity, high charging and discharging electric 
efficiency from cycle starting stages, a good cydic property, and load property, and moreover to 
provide high sieving yield ratio of graphitized powder and lower the production cost as a whole 
at the time of producing the material. 

SOLUTION: In graphtized powder produced by thermal treatment of a carbon powder using 
pitch as a raw material, the powder has plane distance (d002) of laminated carbon net planes by 
X-ray wide angle diffraction method, d002 <0.337nm and the size (Lc) of the crystallite Lc ^ 
40nm and contains 0.1-10%, by atomic ratio, of boron and 0.1-10% of nitrogen. The powder is 
produced by adding 0.1-25wt.% (based on boron) of a boron compound and 0.1-25wt.% (based on 
nitrogen) of a nitrogen compound with respect to a carbon powder produced by using pitch as a 
raw material, mixing the resultant mixture, and heating the obtained mixture at 2500° C or higher 
in an inert or reducing atmosphere for 0.1 hours or longer. 
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1 lalS 


1 o oma 


i mm 


3 SB 


fB3ft&£(mA/cm2) 














0.5 


100 


1 


325 


308 


88 


100 


1 


100 


2 


100 












4 


98 












0*5 


100 


2 


322 


306 


87 


100 


1 


100 




2 


99 












4 


98 












0.5 


100 


3 


314 


300 


87 


99 


1 


100 




2 


99 












4 


97 












0.5 


100 


4 


^_ 319 


303 


89 


100 


1 


100 




2 


100 












4 


98 












0.5 


100 


5 


324 


309 


90 


100 


1 


100 




2 


99 












4 


97 
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6 


320 


304 


89 


1 00 


1 
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7 
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V.J 
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A 




8 
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89 
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i 
i 
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*> 


99 


*r 


97 


9 
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305 


87 
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i 
i 
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2 


9© 
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10 
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99 


12 
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d(nm) 
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B*(at%) 
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13 


2500 


0.3412 


21 


0 


0 


100 


14 


2700 


0.3388 


28 


0 


0 


100 


15 


2900 


0.3376 


31 


0 


0 


99 


16 


3000 
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0 


0 
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13 
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99 


2 
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14 
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98 


2 
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4 
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15 
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230 


65 


99 


1 


98 


2 
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4 


80 



[0 05 1 ] ttmi2 

U S»10 WBlTOiliBU 3 0 0 0 "Ct- 

«^^*tis*«?*aa?yasia t 7 5 MmcDi^sb 

A* U-fca<D««iI»H 0 6 (DM 9-0*4. 



0. 3 3 54nmfciBt,Hfi£ttofc. #CC«{fc* 

[0052] 
[*6] 



No. 






d(nm) 
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17 


B 


3000 


0.3354 


80 


5.9 


0 


86 


18 


B2Q3 


3000 


0.3359 


58 


5.6 


0 


82 


19 
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0.3357 


68 


5.8 


0 


87 


20 
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0 


81 
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1 US 
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17 
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315 


86 
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0.5 
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nn 


2 


96 


4 


89 


18 
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84 
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1 


100 


2 


98 


4 


91 


19 
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85 
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1 


99 


2 


98 


4 


91 


20 
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